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Translator's notes on Japanese Patent No. 2-135169 

1. "Chemical liquid tank" is a literal translation of yakueki 
tanku; an alternate translation could be "medicinal liquid 
tank." 

2. In the paragraphs under "Means of Solving Problems" and 
"Action/ 1 water absorbing body 53 is misnumbered as "water 
absorbing body 5." 

3. Fig. 2 suggests that there are two of "power feed wire 50," 
so I have used the plural form "wires." 

4. The spelling of the brand name "Sanfan AQ" is tentative and 
could not be confirmed. 

5. Fig. 2 suggests that there are more than one of "protruding 
part 55a," so I have used the plural form "parts." 

6. Fig. 3 suggests that there are multiple parts 59, 59a, and 
60, so I have used the plural form for all of these. 

7. On the fourth line from the top of p. 511, "device housing 3" 
is misnumbered as "device housing 1." 

8. On the last line of the paragraph above "Effect of the 
Invention," the second character of the term translated as 
"non-?? fabric" is illegible. I have tentatively used "non- 
woven fabric," but cannot vouch for the accuracy of "woven." 

9. The figures do not appear on the pages in numerical order. 
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SPECIFICATION 



1. Title of the Invention 
Ultrasonic Spray Device 

2. Claims 

(1) An ultrasonic spray device, wherein a water absorbing body 

extending from a chemical liquid tank is in contact with the 
metal horn of an ultrasonic vibrator, characterized by said 
water absorbing body having a hole, the periphery of which 
is placed in contact with the outer periphery of the 
atomizing surface of the tip of said metal horn. 

3. Detailed Description of the Invention 

[Field of the Invention] 

The present invention pertains to a system for supplying water to 
a vibrating horn for atomizing liquid in an ultrasonic spray 
device that utilizes ultrasonic vibrations. 

[Prior Art] 

An ultrasonic spray device of this type was previously proposed 
in Patent Application Disclosure [Kokai] Number Sho 58-61861. 
The water supply system of this previous device has a structure 
wherein a water absorbing body is in contact with only a portion 
of the tip of the metal horn in the circumferential direction. 

[Problems. to be Solved by the Invention] 

Because the aforementioned water absorbing body is in contact 
with only a portion of the tip of the metal horn in the 
circumferential direction, the portion to which water is conveyed 
is limited to a straight line in contact with the water absorbing 
body. Consequently water cannot be easily conveyed to the entire 
atomizing surface, and atomization occurs primarily on the 
portion in contact with the water absorbing body. From the 
standpoint of spraying efficiency, this has the drawback of low 
efficiency in the use of atomizing energy. 

The present invention has been developed in view of the 
aforementioned drawbacks of the prior art, and has as its 
objective the provision of an ultrasonic spray device with good 
spraying efficiency, to be achieved by placing the entire 
periphery of the outer rim of the atomizing surface of the metal 
horn in contact with the water absorbing body. 
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[Means of Solving Problems] 

To achieve the aforementioned objective, the ultrasonic spray 
device of the present invention has a water absorbing body 53 
which extends from a chemical liquid tank 2 and is in contact 
with the metal horn 15 of an ultrasonic vibrator 1. The present 
device is characterized by water absorbing body 53 having a hole 
61, the periphery of which is placed in contact with the outer 
periphery of the atomizing surface 62 of the tip of metal horn 
15. 

[Action] 

In the present invention, the vibration of ultrasonic vibrator 1 
atomizes the liquid (hereafter referred to simply as "water") 
drawn by water absorbing body 53. Inhalation of this spray into 
the nasal cavity or oral cavity moistens the mucous membrane, 
reducing dryness of the mucous membrane and alleviating 
inflammation. Additionally, water absorbing body 53 has a hole 
61, the periphery of which is placed in contact with the outer 
periphery of the atomizing surface 62 of the tip of metal horn 

15, thereby improving spraying efficiency by placing the entire 
periphery of the outer rim of atomizing surface 62 in contact 
with water absorbing body 53. 

[Practical Example] 

The present invention is explained below in further detail with 
reference to a practical example illustrated by the accompanying 
drawings ♦ 

As Fig. 2 illustrates, a device housing 3 fabricated from molded 
synthetic resin components contains an oscillator circuit part 9 
and a power supply switch 10 mounted on a printed circuit board 

16, with a power supply part 11 placed below. Power supply part 
11 consists of a dual power supply system, which is capable of 
utilizing as its power supply either an internally housed dry 
cell 12 or an external alternating current power source connected 
by a jack. Ultrasonic vibrator 1 is composed of an 
electrostrictive element 14 which generates a vibration, and a 
metal horn 15 which amplifies this vibration. Electrostrictive 
element 14 is affixed to metal horn 15. Power is supplied from 
printed circuit board 16 to electrostrictive element 14 via power 
feed wires 50. 

Metal horn 15 has an annular slot 17 around its outer periphery, 
which is press-fitted into horn holding frame 52 via an 0 ring 
composed of elastic body 51. Additionally, a tapered bevel part 
31 is formed around the periphery of the tip of metal horn 15 of 
ultrasonic vibrator 1. Chemical liquid tanks 2 are composed of a 
first chemical liquid tank 20, which is attached to the device 
housing, and a second chemical liquid tank 56, which can be 
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freely attached to or detached from first chemical liquid tank 20 
and which supplies water to tank 20. First chemical liquid tank 
20 is a fixed tank which cannot be readily detached from device 
housing 3. Water absorbing body 53, which consists of a porous 
material of hydrophilic plastic, is press-fitted to this fixed 
tank 20. Water absorbing body 53 is configured so as to convey 
water to ultrasonic vibrator 1. An example of a hydrophilic 
plastic porous material that can be used for water absorbing body 
53 in the present practical example is the product Sanfan AQ 
manufactured by Asahi Chemical Industry Co., Ltd. A pressure 
regulating part 54, which is located at the bottom of chemical 
liquid tank 20, serves to regulate the pressure within the tank 
while spraying is in progress. Additionally, the top of tank 20 
has a recessed part 55. A projecting insertion part 56a of 
second chemical liquid tank 56, which is provided to suppty water 
to first chemical liquid tank 20, is freely attached to or 
detached from recessed part 55. An 0 ring 57 is provided around 
the outer periphery of projecting insertion part 56a, such that a 
tight seal is formed when projecting part 56a is inserted into 
recessed part 55. At this time protruding parts 55a located at 
the bottom of recessed part 55 activate a valve 58 which is 
located on second chemical liquid tank 56, such that water is 
supplied through a hole (not shown) in recessed part 55. When it 
is necessary to supply water to first chemical liquid tank 20, 
this is accomplished by removing second chemical liquid tank 56. 
Because water can thus be supplied by removing only tank 56, a 
constant position of contact is maintained between ultrasonic 
vibrator 1 and water absorbing body 53, which is affixed to tank 
20, which is affixed to device housing 3. This in turn ensures 
stable spraying action. 

Fig. 3 is an enlarged sectional view of the attachment of 
ultrasonic vibrator 1 to the aforementioned housing. As Fig. 3 
illustrates, vibrator 1 is press-fitted into horn holding frame 
52 via an elastic 0 ring composed of elastic body 51. Vibrator 1 
is supported solely by this 0 ring composed of elastic body 51, 
thereby reducing vibration loss on the part of vibrator 1 to a 
minimum. The elasticity of this 0 ring further facilitates some 
degree of adjustment of the position of vibrator 1. The horn 
holding frame 52 that holds vibrator 1 is attached by the 
screwing of male screw parts 59 located on the outer periphery of 
frame 52 into female screw parts 59a located on housing 3. 
Pressure springs 60 are placed between frame 52 and housing 3, 
thereby preventing rattling of the screw connections between 
frame 52 and housing 3. When the device is assembled, the 
relative position of ultrasonic vibrator 1 and water absorbing 
body 53 can be adjusted by rotating this horn holding frame 52. 
The presence of elastic body 51 as an 0 ring provides an elastic 
contact relationship between vibrator 1 and water absorbing body 
53. As shown in Fig. 3, a tapered hole 61 is provided in water 
absorbing body 53 so as to be in contact around its entire 
periphery ' with the tapered bevel part 31 formed around the tip of 
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metal horn 15. As a result, tapered hole 61 and tapered bevel 
part 31 are in contact around their entire periphery, thereby 
ensuring that water is uniformly supplied to the atomizing 
surface 62 of the tip of metal horn 15, and that spray can 
therefore be generated from the entire surface of atomizing 
surface 62. This improves spraying efficiency over that of 
previous devices and conserves energy. The same effect can be 
anticipated whether the tapered hole 61 in water absorbing body 
53 is configured as shown in Fig. 4(a), or as shown in Fig. 4(b). 
If a top tapered hole part 61a having the same large aperture as 
the top of tapered hole 61 is formed on the top of tapered hole 
61, as shown in Fig. 4(b), atomizing action will be sufficient 
even when the spray action occurs in a wide angle. Hence the 
configuration of Fig. 4(b) is the optimum configuration for wide- 
angle spraying. 

When power supply switch 10 is turned on, a high-frequency 
voltage of substantially the same frequency as the mechanical 
resonance frequency of metal horn 15 is generated by oscillator 
circuit part 9 and applied to electrostrictive element 14 via 
power feed wires 50. The ultrasonic vibration generated by 
electrostrictive element 14 causes metal horn 15 to vibrate as 
well. The amplitude magnifying action of metal horn 15 causes 
particularly strong vibrations of the atomizing surface 62 at the 
tip of horn 15. Meanwhile, water is drawn by capillarity to the 
tip of water absorbing body 53 from first chemical liquid tank 
20. This water is conveyed to the atomizing surface 62 of metal 
horn 15, where it is atomized and sprayed by the energy of the 
ultrasonic vibrations. When steady spraying is in progress, the 
water is continuously atomized by metal horn 15, thereby reducing 
the amount of water in first chemical liquid tank 20. The water 
in tank 20 is therefore replenished from second chemical liquid 
tank 56, while internal tank pressure is maintained at a constant 
level by the action of pressure regulating part 54. If spraying 
terminates and it is necessary to replenish the water supply, 
only tank 56 needs to be removed for this purpose. Once it is 
filled with water, tank 56 can then be reset in the device. This 
configuration is extremely hygienic because it makes it 
unnecessary to touch water absorbing body 53. 

Fig. 5 is a circuit diagram of an ultrasonic inhalator. When 
jack 13 is connected to an adapter for an external alternating 
current power source, switch 8 is switched over, the battery 
circuit is opened, and a household alternating current power 
source can be used. 

The preceding explanation is of a practical example wherein a 
hydrophilic plastic is used for water absorbing body 53. 
However, water absorbing body 53 is by no means restricted to a 
hydrophilic plastic. Felt and other non-woven fabrics that draw 
water by capillarity are also acceptable. 
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[Effect of the Invention] 

As described above, the present invention places a water 
absorbing body extending from a chemical liquid tank in contact 
with the metal horn of an ultrasonic vibrator by providing a hole 
in said water absorbing body and placing the periphery of this 
hole in contact with the outer periphery of the atomizing surface 
of the tip of said metal horn. Consequently water can be fed 
effectively from the entire outer periphery of the atomizing 
surface of the ultrasonic vibrator, and therefore be sprayed 
uniformly and efficiently from the entire atomizing surface. 
This configuration provides an efficient, stable, and easy-to-use 
ultrasonic spray device. 

4. Brief Explanation of Drawings 

Fig. 1 is a full perspective view of the present invention. Fig. 
2 is a sectional view of the present invention. Fig. 3 is an 
enlarged sectional view of the attachment of the metal horn of an 
ultrasonic vibrator to a water absorbing body. Figs. 4(a) and 
4(b) are sectional views of two practical examples of the 
attachment of the metal horn to the water absorbing body. Fig. 5 
is a circuit diagram of the present invention. In these figures, 
1 is an ultrasonic vibrator, 2 is a chemical liquid tank, 15 is a 
metal horn, 61 is a hole, and 62 is an atomizing surface. 

Agent: Choshichi Ishida, Attorney 

[FIGURES LISTED IN ORDER OF APPEARANCE] 

Fig. 1 

Fig. 2 

Fig. 5 

Fig. 3 

1... Ultrasonic vibrator 
2... Chemical liquid tank 
15 . . . Metal horn 
61. . . Hole 

62... Atomizing surface 

Fig. 4 

(a) 

(b) 
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